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curvatureand postulate that reducing this angla, i.e. flaring the connection
site, will reduce power losses.
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Right Ventricle in Hypoplaatic Left Heart
Syndrome
D.A. Schutfe, S.C. Caasidy, D.P.Chan, G.M. Schauer, H.D. Alien,
D.G. Rowland. The Ohio State University Columbus, OH, USA
To date, the conductance catheter has primarily been used for Ieffventricular
(LV) volume assessment because tha volume calculations make assump-
tions regarding the behavior of the electrical field in an elliptical chamber.
Given that ventricles in hearts with only one functioning chamber tend to be
more spherical, irrespective of ventricular morphology, we hypothesized that
volumes measured using the catheter would correlate linearly to true ven-
tricular volumes in these hearts. We measured LV volumes in fixed normal
pig heart specimens (n = 10) and right ventricular (RV) volumas in human
heart specimens from patients with hypoplastic left heart syndrome (HLHS)
(n= 7). While the hearts were submerged in saline, volumes were measured
with a conductance catheter end correlated to volumes of silicon casts.
Linear regression analysis determine correlation betwaen the two volume
measurement techniques. Volumes in pig hearts determined by the catheter
correlated with cast volumes p <0.01. In specimens with HLHS, catheter
volumes also correlated with cast volumes p = 0.05. This study confirmed
that volumas obtained using the conductance catheter correlata with LVvol-
umes. RV volumes obtained with the conductance catheter in HLHS are also
linearly related to cast volumes.
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Therefore this method of volume measurement can be used to derive
hrdices of ventricular function using pressure-volume relationships in these
hearts. Further studies of human hearts with functional single ventricles are
needed.
m104361 Developmental Changes in Ventricular-Vascular
Coupling in Piglets
S.C.Cassidy, D.P.Chan, H.D. Allen. Children’s f+ospitalarrd The Ohio State
University, Columbus OH, USA
Previous work has suggested that in newborns, ventricular contractility is
at or near maximum in order to maintain adequate cardiac output to meet
metabolic demands. We wished to determine the relationship of contractil-
ity to afferload in newborn piglata to determine if aftarload contributes to
the high level of resting contractility. Under anesthesia, 1 and 6 week old
piglets underwent cardiac catheterization using manometric and conduc-
tance cathetera to record simultaneous pressures and volumes at rest and
during isoproterenol (ISO) infusions (0.05, 0.1, 0.2, 0.3, 0.5, 0.75, and 1.0
@@rein). End-systolic elastance (Ees) and arterial elastance (Ea) were
measured from the pressure-volume data, and the ration Ee/Ees was celcu-
Iated.ANOVAand multiple Iinearregression were used for analysis; p <0.05
was significant. In 1 week olds, Ees fell slightly during ISO infusion (59.2 +
22 at rest to 41.4 + 9.7 at 1.0 wg/k@min of ISO, p < 0.05), whereas in 6
week olds Ees increased significantly (14.2 & 6.5 at rest to 29.1 + 13 at 0.1
@kg/rein ISO, p < 0.05). Ea fell in 1 week olds from 67.9 & 13 at rest to
36.1 *13 at 1.0 @kg/rein of ISO, but Ea did not change with ISO in 6 week
oids (29.5 * 12 at reat). Raating Ea was significantly higher in 1 week olds
than in 6 week olds (p < 0.05). In 1 week olds, the ratio EcJEeswas approxi-
mately equal to 1 at rest and did not change significantly on ISO; a significant
decrease in Ee/Ees occurred in 6 week olds (2.3 * 1.0 at rest to 0.83 +
0.2 on 0.2 wg/kg/min ISO, p < 0.05). These findings auggest that contractile
reserve, as measured by Ees, is limited in 1 waek old piglets. Additionally,
resting afterload as measured by Ea is relatively high in 1 week olds and
falls by 6 weeks of age. Resting contractility may be higher in newborns to
compensate for the relatively high restingafterload.Since external stroke
work is optimal when the EtiEes ratiois 1, newbornpigletsexhibitoptimal
ventricular-vascularcoupling in order to maintain adequate cardiac output.
D104362 Limitation of End-Syatolic Elastance in Evaluation
of Contractile Function in Piglets
S.C. Cassidy, D.P.Chan, H.D. Allen. Chi/dren’a F/ospita/and The Ohio State
Universi& Columbus, OH, USA
End-systolicelastance (Ees) has been suggested as agocd index of contrac-
tility because of K)kith load insensitivity, but it is also known to be somewhat
insensitive to changes in contractility. We wished to compare Ees to other
indices of contractility to determine whether Ees was useful for evaluation
of changes in systolic function in young piglets. Seven l-wk-old piglets un-
derwent cardiac catheterization for evaluation of left ventricular contractility.
Ventricular pressures and volumes were measured using manometric and
conductance catheters. Ees, dP/dtmax, and preload-recruitable stroke work
(PRSW) were used to evaluate contractility at rest and in response to graded
infusions (0.05. 0.1, 0.2, 0.3, 0.5, 0.75 and 1.0 @kg/rein) of isoproterenol
(ISO). Eea fell from values at rest during ISO infusions of 0.5 @kglmin and
higher, while PRSW and dP/dtmax significantly increased from baseline at
nearly all infusion rates.[m[m~n
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We conclude that although Ees is at or near maximum at rest in 1 week
olds, other indices of contractile function demonstrate evidence of contractile
reserve. In addition, since Ees, dP/dtmex, and PRSW measure different
parts of systole, one index alone may not be sufficient to completely evaluate
contractile function. Finally, Ees may not be an ideal index for detecting minor
changes in contractility in very young piglets, particularly when aftertoad
simultaneously changes.
-1 LVDySunctionafter Ops.Repai~ofSimpie
Defects in Infants and Children: Quantitation With
a Conductance Catheter After Bypasa
R. Chaturvedi, C. Lincoln, P.White, A. Redington, D. Shore. Royal
Brompton Hospital, London, UK
Difficulty in quantifying post-operative LV dysfunction has hampered its in-
vestigation and therapy. Optimal measurement of LV function during the pe-
rioperative period, with its dramatic changes in loading conditions, requires
the use of load-independent indices of systolic and diastolic function e.g
end-systolic (Ees) and end-diastolic (Eed) elastance. In 13 patients (11 ASD,
1double-chambered RV,1 supravalvarAS, age 0.25-14.4 yeare, weight 3.1-
46.4 kg) LV function was measured from real-time prassure-volume loops
using conductance and microtip pressure catheters placed in the long-axis
via the LV apex. Basal dp/dt~~X,dp/dtmin,time constant of isovolumic relax-
ation (r), and Ees and Eed (during WC snaring) were measured before and
10 min post-bypass. Mean bypass time was 41 + 14 rein, mean crossclamp
time 27+ 11min.
Results:
Pre-bypass Post-bypaas O/.Change
Ees(mmH@ml/kg) 0.34* 0.17 0.21 + 0.15 –40.7(p < 001)
Eed (mmH@m!fkg) 29.26 +46.94 46,34+ 94.41 5s.0 (p < 0.05)
dp/dtmw (mmHg/see) 1072 +426 1171 * 3s0 35.0 (p= 0.07)
dp/dtmin(mmHg&c) 724&373 775*334 40.S(P = 0.36)
r (serf) 45.0 i 1s.0 45,0* 13.0 lo.7(p = 0.0s)
Conckrskm:This is the first study to demonstrate the utility of a conduc-
tance catheter technique, in children, for the assessment of perioperative
LV pressure-volume relationships. Incomplete myocerdial protection wee
demonstrated by a deterioration in systolic and diastolic function after even
short bypass and crossclamp times.
m104364 Inhibition of Glycolyeis Impairs Ventricular
Relaxation But Not Peak Systolic Pressure in
Neonatal Pig Hearts
J. Joyce, N. Ross-Ascuitto, A. Waddell, R. Ascuitto. Tulane University Dept.
of Pediatrics, New Orleans, LA, USA
Myocardial relaxation is energy dependent, requiring ATP for the uptake
of Ca2+ by the sarcoplasmic reticulum. We hypothesized that, in neonatal
hearts, glycolysis is the major source of this ATP. Isolated, ventricularfy-
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paced, isovolumically-beating pig hearts (N= 13, < 3daysofage), underwent
non-recirculating, retrograde-aortic perfusion (37C) with a well-oxygenated
buffer solution containing 2% BSA, insulin (100 MlJ/ml) and either: 5.5 mM
glucose (Control) or 5.5 mM glucose, 50 WMiodoacetate to inhibit glycolysis
and 5.5 mM pyruvate to sustain oxidative metabolism (lAA). Left ventricular
(LV) @dloonvolume was fixed at ~ 0.07 ml/gw. LV peak systolic pressure
(PSP), end diastolic pressure (EDP), –dP/d& and the relaxation time
constant (Tau)were determined. Hearts were perfused with a pressure of 60
mmHg during 3 consecutive periods: 1) Baseline, HR 150 bpm (30 min.), 2)
Generation of HR-response curve and 3) Tachyoardia (Tach), HR 300 bpm
(30 min.). During Baseline, PSP, EDP, -dP/&~ and Tau averaged 122 * 6
mmHg, 5.7* 0.3 mmHg, 1279 * 102 mmH@ec and 30 + 3 msec; and 127
& 8 mmHg, 8.7 + 0.7 mmHg, 1233 + 127 mmHg/sec and 32 * 2 msec, for
Control and IAA, respectively. During Tach, the values were 84 * 4 mmHg,
9.7 * 1.7 mmHg, 1000 *92 mmHg/sec and 29+5 msac; and 73*4 mmHg,
31.6 * 4.1” mmHg, 546 + 69* mmH@ec and 66 + 6* msec, for Control
and MA, respectively. For IAA, the HR-response curve was markedly shifted
(Fig).
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For each HR studied, PSP didnotsignificantly differ between Control and
L%%In conclusion, inhibition of glycolysis in neonatal pig hearks severely
impairs LV relaxation.
m104365 SarcoplasmicReticulumCalcium-ATPaeemRNALevelDecreesesin Praasure-Qverloaded Fetal
Lemb Ventricle
N. Bonnet, A. Serraf, F. Samson, M. Heimburger, J.-J. Mercadier,
C. Planch6. H6pital Marie Lennelongue, 92350 Le Plessis-Robinson,
France
The mRNA concentration of the Sarco(endo)plasmic Reticulum Calcium-
ATPase (SERCA-2a) increases in the left ventricle (LV) during ontogenic
development but decreases during pressure overload-induced hypartrophy.
Because an increase in LVafterload is Commonin congenital heart diseases,
we investigated whether such an increase alters the normal ontcgenic pro-
gram of SERCA-2a gene expression in the fetal lamb LV. In 9 fetal lambs,
we performed a preductal coarctation of the aorta by banding the aortic arch
(COA) in uferu at mid-gestation and a sham-operation in 9 twins (T). All fe-
tuses were studied 4 weeks later for LV pressure, anatomical, histological
and moleoular measurements. LV SERCA-2a mRNA concentration was as-
sessed by Northern blot hybridization using a rat cDNA probe and normalized
to 16S rfbosomal RNA. Surgery resulted in a severe coarctation of the aorta
in all COAbut not in T as assessed by a marked daoreaae in the diameter of
the preductal aorka(0.64= 0.4 mm vs 4.2 * 0.6 mm, p < 0.0001) associated
with a major increase in the pressure gradient through the aotiic arch (31.9
& 6.5 mmHg vs 2.4 4=1.9 mmHg; p -= 0.0001) in the former compared to
the latter. This was associated with a 65% increase in the LV weight to body
weight ratio in COAas compared with T (p c 0.001). The two groups did not
differ in their mean LV pressures, peak positive and negative dP/dt and LV
cardiomyoeytetransverse diameter. Northern blot analysis using the SERCA-
2a spaeific cDNA revealed a single sharp hybridization band around 4.4 Kb
for each fetal RNA sample. Importantly, the LV concentration of SERCA-2a
mRNA in COAdeoreaaadto 26.6Y0its value in T (p = 0.003). Conclusion: Re-
garding SERCA-2agene expression in the lamb LV,the pathological process
of pressure overload-induead hypemophy overrides andlor slows down the
physiological process of the ontogenic maturation without altering Cardiac
pump functior
m104366 ImpsiredPulmonaryVescuiarRelaxationinTetralogyof Fallot
S. Kurotobi, T. Sane, M. Takeuchi, S. Kogaki, S. Okada. Osaka Univerai~,
Suita, Japan
Pulmonary endothelial funotion and smooth muacular response to nitoric
oxide donor agents in Tetralegy of Fallot (TF) remains unknown, although
the abnormalities are well documented in patients with pulmonary hyperten-
sion. Accordingly, we examined endothelial dependent and non-dependent
vaacdilative ability of pulmonaty artery in 7 patients (1.8 * 0.9 years) with
TF and 6 controls with normal pulmonary hemodynamics. Flow velocity
(FV) and integral (Fl) were measured with use of a Doppler-tip flow wire
(Cardiometrica) placed in peripheral pulmonaqr artery during incremental
infusion of acetylcholine (ACH 10-8, 10-7, 10-6M) and nitroglycerine (0.5,
1.0 #g/kg/rein) into the artery. In contrast to the dose dependent increase in
pulmonay flow indices (FV and Fl) to ACH and NTG stimulation, there is
less increase in FV and FI in TF patienta. Maximum increase ratio of both
indices (% FV and % Fl) to each stimulation were significantly depreased
in TF patients than in control (ACH:IOO * 21% vs 153 4Z20% in % FV, 99
+ 16% vs 146 + 28% in % Fl) (NTG: 121 + 14% vs 155 & 23% in % FV,
119 & 20% vs 136 ~ 16% in % Fl). In addition, % FV and % FI to ACH
were significantly Correlatedwith pulmonary to systemic flow ratio (Qp/Qs) (r
= 0.64 in % FV, r = 0.79 in % Fl) and mixed venous saturation (r= 0.71 in
YO FV, r = 0.66 in % Fl), and Y. FV to NTG was alao correlated with Qp/Qs
(r= 0.66) and mixed venous saturation (r= 0.50). These data suggest that
daoreaaedand hypcxic blood flow in TF patienta attenuates both endothelial
dependent and nondependent pulmonary vascular relaxation.
-[ EndogenousNitric C)xide-Related~ompoundsin
Whole Blood are Increased in Patients with
Congenital Haart Defects with Pulmonary
Hypertension
J. Kobayashi, M. Sonoda, S. Takezawa’, H. Ogino 1,T. Kobayaahi, K. Arai,
M. Taketatsu,T. Komota, K. Koike, R. Omoto. 1Saitarna Med/cs/ Schoo/
and Taiyo ToyoSanso Co. Ltd., Saitama and Tokyo,Japan
Inhalation of nitric oxide (NO) has been widely used for acute post operatad
patients with congenital heart defects (CHD) with pulmona~ hypertension
(PH). Large left to right shunt with PH in CHD results in imbalance between
vasoconstrictingfactors and NO endogenously produced by pulmonary artery
endothelisl cells. We detemrined NO-related compounds in whole blood of
CHD patients and evaluated the relationship between PH and endogenous
NO. Twenty three patients (age 6 months to 5 years) were divided into three
groups, [group 1]: no shunt, PH (–), [group 2]: shunt (+), PH (-), Pp/Ps <
0.4, [group 3]: shunt (+), PH (+), Pp/Ps >0.4. Whole blood were taken from
right atrium, pulmonary artery, wedge pulrrionsty artery and aorta at cardiac
catheterization, then bled samples were stored at -20QC until assay. All
NO-relatad compounds in blood were determined by thermal liberation of
NO from nitrosyl complexes with denaturing proteins and finally detaetion of
resulting nitrate ion by chemiluminescence after an enzymatic conversion to
nitrite using Sivers NO analyzer. Endogenous nitric oxide-related Compounds
in whole bleed are significantly increased in group 3 patients (84.2• 9.3 #M)
compared with group 1 and 2 (21.1 + 1.9wM, 28.9 + 6.4 KM, respectively)
(P < 0.01). These results suggest that high flow left to right shunta might
be leading to elevation of endogenous NO production by pulmonary attety
endothelial cells.
[1043-681 PrSdiCtivOValueOf*rUm~ardiaCTrOpOninT
(cTnT) in Pediat@cPatients at Risk for Myocerdial
Injury
S.E. Lipshultz, M. Ottlinger, S.R. Lipsitz, S. SalIan, V. Dalton, D. Sachs,
N. Rifai. Children’s Hospital, Dana-Fabsr Canoerlnstitute, Boston, MA,
USA
Biochemical markersof myocardial damage are not routinely uaad in children
at risk for myocardial injury. We investigated the clinical utility of cTnT Ievela
(CARDIAC T, Boehrfnger Mannheim Corp.) in pts at a pediatric hospital
(0.1-30 ycs old) undergoing cardiovascular surgery (n = 19) or receiving
doxorubicin for acute Iymphoblastic leukemia (ALL) (n = 11)where detaetable
cTnT elevationa were ? 0.03 rig/ml. In the 19 surgical pts, a significant
correlation was notad between the surgical severity score determined prior
to measuring cTnT (increasing severity: vascular, atrial, valvular, ventricular,
ventricular resection) and the level of pest-operative cTnT 0.3, 1.1, 0.7, 4.1,
z 11.2 rig/ml respectively) (r = 0.79, p e 0.0001). The post-operative cTnT
level was significantly (p= 0.0063) associated with children who Completed
cardiovascular surgery with an open chest (n = 2, mean cTnT z 17.7 rig/ml)
compared with those with a closed chest (n = 16, mean cTnT = 1.73 n~ml).
The pre-operative cTnT level significantly (p = 0.007) predicted post-op
survival; 15 pta had undetectable cTnT, 1 pt had a cTnT c 0.1 rig/ml, and
cTnT was >0.1 nglml in the only 2 pta who died. Similarly, in the 11 ALL
pts, cTnTelevation following initial doxorubicin prediotad LV dilation and wall
thinning by aohoeardicgraphy 9 months (mean) later. The LV dimension z
score adjusted for BSA was –0.72 SD for the 4 pta with cTnT <0.03 rig/ml
and 1.06 SD for the 7 pts with cTnT >0.03 rig/ml (r= 0.60 when the variable
was treated as continuous, p = 0.003). LVED posterior wall thickness z amre
adjustad for BSA was –0.13 SD in the low cTnT group and –0.66 SD in the
high cTnTgroup (r= O.61,P= O.044).Inconclusion, elevations of serum cTnT
inchildren appaartoquantitatively relate totheseveri& ofmyocardial damage
and predict subsequent subclinical and clinical morbidity and mortality. cTnT
